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(54) Power line communication modem 



(57) A power line communication MODEM (10) in- tachment plug (11 a) for inputting the A.C. power source 

eludes a MODEM main body portion (12) and a power and a plug socket (11c) connected to the attachment 

supply portion (11) for converting an A.C. power source plug are provided to the power supply portion, and a 

to a D.C. power source and supplying the D.C. power power source is supplied from this plug socket to an in- 

source to the main body portion through a cable. An at- formation processing unit such as a personal computer. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] This invention relates to a power line commu- 
nication MODEM for transferring data from an informa- 
tion processing unit such as a personal computer 
through a power line. 

2. Description of the Related Art 

[0002] Power lines include a distribution line for send- 
ing power from a substation to each home and an inte- 
rior distribution line extended inside home. A power line 
communication MODEM (abbreviated as "PLC MO- 
DEM") is a device that makes it possible to use these 
power lines as a communication line. The PLC MODEM 
converts digital data from an information processing unit 
such as a personal computerto analog signals, overlaps 
the signals with the power line of a commercial power 
source, converts the analog signals inputted through the 
power line to the digital signals and sends them to the 
information processing unit. Therefore, the PLC MO- 
DEM can constitute a communication network among 
the information processing units. 
[0003] Fig. 5 is a perspective view of a known PLC 
MODEM. The PLC MODEM 40 includes a power supply 
portion 41 and a MODEM main body portion 42. The 
power supply portion 41 has a rectangular outer shape, 
converts an A.C. commercial power source to a D.C. 
power source and supplies a D.C. voltage to the MO- 
DEM main body portion 42. Therefore, an attachment 
plug 41 a for inputting the A.C. power source is fitted to 
one of the surfaces of the power supply portion 41 , and 
a rectification circuit 41 b is accommodated in the power 
supply portion 41 (see Fig. 6) . The D.C. voltage acquired 
by the rectification circuit 41b is supplied to the MODEM 
main body portion 42 through a cable 43. 
[0004] The MODEM main body portion 42, too, has a 
rectangular outer shape and incorporates therein a MO- 
DEM circuit 42a (see Fig. 6). The MODEM circuit 42a 
converts the digital signal to the analog signal and vice 
versa as described above. A connector for exchanging 
digital data with an information processing unit (not 
shown) is fitted to one of the side surfaces of the MO- 
DEM main body portion 42. The connector to be fitted 
includes a connector of the USB standard (called "USB 
connector") 42b and a connector of the Ethernet stand- 
ard (trade name of XEROX Co., DEC Co. and Intel Co.; 
hereinafter the same; called "Ethernet connector") 42c. 
[0005] Fig. 6 shows a block construction of the PLC 
MODEM 40. The A.C. power source acquired from the 
attachment plug 41a is converted to the D.C. power 
source by the rectification circuit 41 b and the D.C. volt- 
age is supplied to the MODEM circuit 42a through the 
cable 43. The attachment plug 41 a and the cable 43 are 



connected to each other by signal overlapping means 
41 c. The USB connector 42b and the Ethernet connec- 
tor 42c are connected to the MODEM circuit 42a. 
[0006] To constitute a communication network by use 

5 of personal computer, the attachment plug 41 a is fitted 
into the plug socket inside home. The information 
processing unit (no shown) such as the personal com- 
puter is connected to the USB connector 42b or to the 
Ethernet connector 42c. In other words the USB con- 

10 nectorforinputting/outputting data of the USB standard 
or the Ethernet connector for inputting/outputting data 
of the Ethernet standard is fitted to the information 
processing unit. Therefore, the USB connector of the in- 
formation processing unit is connected to the USB con- 

15 nector42b of the MODEM main body portion 42 through 
a dedicated cable (shown in the drawing), or the Ether- 
net connector of the information processing unit is con- 
nected to the Ethernet connector 42c of the MODEM 
main body portion 42 through a dedicated cable (shown 

20 in the drawing). 

[0007] When data is inputted from the information 
processing unit to the MODEM main body portion 42 un- 
der the state described above, the MODEM circuit 42a 
converts the data to the analog data and overlaps it with 

25 cable 43 for supplying the D.C. voltage. The data is then 
sent to the interior line through the attachment plug 41a. 
Mutual data communication becomes thus possible with 
other information processing unit inside the same home. 
Mutual communication can also be made with other 

30 homes through a distribution line. 

[0008] The PLC MODEM and the information 
processing unit are always used as a pair. Therefore, 
when no spare plug socket for using the PLC MODEM 
exists, a plug socket for the information processing unit 

35 to be used together must be secured. Alternatively, an- 
other plug socket for branching the plug socket must be 
provided. 

SUMMARY OF THE INVENTION 

40 

[0009] To eliminate the problem described above, it is 
an object of the invention to make it possible to simul- 
taneously use a PLC MODEM and an information 
processing unit by use of one plug socket inside home. 
45 [0010] To accomplish this object, a power line com- 
munication MODEM according to the invention includes 
a MODEM main body portion and a power supply por- 
tion for converting an A.C. power source to a D.C. power 
source and supplying the D.C. power source to the MO- 
50 DEM main body portion through a cable, wherein the 
power supply portion is equipped with an attachment 
plug for inputting the A.C. power source and a plug sock- 
et connected to the attachment plug. 
[001 1 ] The MOD EM main body portion and the power 
55 supply portion are connected to each other through a 
signal line. A USB connector or/and an Ethernet con-* 
nector each for inputting/outputting data are fitted to the 
MODEM main body portion and to the power supply por- 



45 



50 



2 



3 



EP1343 253A1 



4 



tion, respectively. The USB connector or/and the Ether- 
net connector fitted to the MODEM main body portion 
and the USB connector or/and the Ethernet connector 
fitted to the power supply portion are connected to one 
another through the signal line. 
[001 2] A modular jack may be fitted to the power sup- 
ply portion and terminals of the modular jack are con- 
nected to the attachment plug through signal overlap- 
ping means. 

[0013] In a second aspect, a power line communica- 
tion MODEM includes a rectification circuit for convert- 
ing an A.C. power source to a D.C. power source, a MO- 
DEM circuit for receiving the supply of a D.C. voltage 
from the rectification circuit and a case for accommo- 
dating the rectification circuit and the MODEM circuit, 
wherein an attachment plug for inputting the A.C. power 
source and a plug socket for fitting another attachment 
plug, connected to the attachment plug, are fitted to the 
case. 

[0014] At least one or more of a USB connector or/ 
and Ethernet connector connected to the MODEM cir- 
cuit may be fitted to the case. 
[0015] A modular jack may be fitted to the case and 
terminals of the modular jack are connected to the at- 
tachment plug through signal overlapping means. 
[001 6] Embodiments of the present invention will now 
be described, by way of example only, with reference to 
the accompanying diagrammatic drawings, in which: 

Fig. 1 is a perspective view of a power line commu- 
nication MODEM according to a first embodiment 
of the invention; 

Fig. 2 is a structural circuit diagram of the power line 
communication MODEM according to the first em- 
bodiment of the invention; 
Fig. 3 is a perspective view of a power line commu- 
nication MODEM according to a second embodi- 
ment of the invention; 

Fig. 4 is a structural circuit diagram of the power line 

communication MODEM according to the second 

embodiment of the invention; 

Fig. 5 is a perspective view of a known power line 

communication MODEM; and 

Fig. 6 is a structural circuit diagram of the known 

power line communication MODEM. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0017] Fig. 1 is a perspective view showing a PLC 
MODEM according to a first embodiment of the inven- 
tion and Fig. 2 is its structural circuit diagram. Referring 
to Figs. 1 and 2, a power supply portion 11 of the PLC 
MODEM 10 and a MODEM main body portion 12 are 
connected to each other by a cable 13. The power sup- 
ply portion 11 has a rectangular outer shape. The power 
supply portion 11 converts an A.C. commercial power 
source to a D.C, and supplies a D.C. voltage to the MO- 



DEM main body portion 1 2. Therefore, the power supply 
portion 11 has a pair of attachment plugs 11a on one of 
its surfaces (such as a side surface) for inputting the A. 
C. power source, and incorporates therein a rectification 
5 circuit 11b. 

[0018] A plug socket (power feed port) Hcconnected 
internally to the attachment plug 11 a is disposed on an- 
other surface (such as an upper surface) of the power 
supply portion 11 . A connector for exchanging data with 
10 an external information processing unit (such as a per- 
sonal computer, not shown) is disposed on still another 
surface (such as the other side surface) of the power 
source portion 11 . The connector to be fitted includes a 
connector of the USB standard (called "USB connec- 
ts tor") 11 d a connector of the Ethernet standard (called 
"Ethernet connector") lie and a modular jack 11f used in 
a subscriber telephone system. Terminals of the modu- 
lar jack 1 1 f among them are connected radio frequency- 
wise to the attachment plugs 11a by signal overlapping 
20 means 11g. 

[0019] The cable 13 for connecting the power supply 
portion 11 and the MODEM main body portion 12 has a 
plurality of lines. A power source line 1 3a inside the ca- 
ble 1 3 supplies the D.C. voltage obtained by the rectifi- 
es cation circuit 11b to the MODEM main body portion 12. 
The power source line 13a is connected to the attach- 
ment plug 11a by signal overlapping means 11 h The 
USB connector 1 1 d and the Ethernet connector 1 1 e are 
respectively connected to the MODEM main body por- 
30 tion 12 through signal lines 13b and 13c inside the cable 
13. 

[0020] The MODEM main body portion 12, too, has a 
rectangular outer shape and incorporates therein an 
MODEM circuit 12a. The MODEM circuit 12a receives 

35 the supply of the D.C. voltage from the power source 
line 1 3a and converts a digital signal to an analog signal 
and vice versa. A connector for exchanging digital data 
with an external information processing unit is provided 
to one of the side surfaces of the MODEM main body 

40 portion 12. The connector fitted includes the USB con- 
nector 12b and the Ethernet connector 12c. The signal 
line 13b connects the USB connector lid of the power 
supply portion 11 to the USB connector 12b of the MO- 
DEM main body portion 2, and the signal line 13c con- 

45 nects the Ethernet connector 11 e of the power supply 
portion 11 to the Ethernet connector 12c of the MODEM 
main body portion 2. 

[0021] To constitute a communication network by use 
of the information processing unit, the attachment plug 
so 11a is fitted into a plug socket inside home. The power 
attachment plug of the external information processing 
unit is fitted into the plug socket 1 1 c of the power supply 
portion 11 . The data input/output connector of the infor- 
mation processing unit is connected to the USB connec- 
ts tor 12b or to the Ethernet connector 12c. In other words, 
because the USB connector for inputting/outputting da- 
ta of the USB standard or the Ethernet connector for in- 
putting/outputting data of the Ethernet standard is fitted 
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to the information processing unit such as the personal 
computer, the USB connector of the information 
processing unit and the USB connector 12b of the MO- 
DEM main body portion 12 are connected to each other 
through a dedicated cable (shown in the drawing), or the 
Ethernet connector of the information processing unit 
and the Ethernet connector 12c of the MODEM main 
body portion 12 are connected to each other through a 
dedicated cable (shown in the drawing). 
[0022] In the construction described above, the power 
source can be supplied when the attachment plug of the 
information processing unit is fitted into the plug socket 
11c of the power supply portion 11. Therefore, lack of 
the plug socket can be eliminated. When the data is in- 
putted from the information processing unit to the MO- 
DEM main body portion 12 through the cable, the MO- 
DEM circuit 12a converts the data to the analog data, 
and the analog signal is overlapped with the power 
source line 1 3a for supplying the D.C. voltage. The data 
is sent to the interior wiring through the attachment plug 
1 1 a Mutual data communication becomes thus possible 
with other information processing unit inside the same 
home. Mutual data communication can be also made 
with the information processing unit in other home 
through a distribution line. 

[0023] When the modular jack 1 1f of the power supply 
portion 11 is connected to the modular jack of the infor- 
mation processing unit, mutual data communication can 
be similarly made with other information processing unit. 
[0024] To simultaneously use other information 
processing unit, it is necessary to connect the USB con- 
nector of other information processing unit to the USB 
connector 1 1 d of the power supply portion 1 1 , or to con- 
nect the Ethernet connector of other information 
processing unit to the Ethernet connector 11 e of the 
power supply portion 11. 

[0025] Incidentally, the plug socket 11c and the con- 
nectors 11d, 11e and 11 f may be fitted to suitable posi- 
tions of the surface other than the surface to which the 
attachment plug 11a is fitted. 

[0026] Figs. 3 and 4 show a power line communica- 
tion MODEM according to a second embodiment of the 
invention. Fig. 3 is a perspective view and Fig. 4 is a 
structural circuit diagram. Referring to Figs. 3 and 4, the 
PCL MODEM 20 has a rectangular shape. A pair of at- 
tachment plugs 22 for inputting an A.C. power source is 
fitted to one of the surfaces (such as a side surface) of 
a case 21 . A plug socket 23 internally connected to the 
attachment plugs 22 is disposed on other surface (such 
as an upper surface). A plurality each (two each in the 
drawing) of USB connectors 24, Ethernet connectors 25 
and modular jacks 26 are fitted to other surface (the oth- 
er side surface). Terminals of the modular jacks 26 are 
connected to the attachment plugs 22 through signal 
overlapping means 27. 

[0027] A rectification circuit 28 for converting an A.C. 
power source to a D.C. and a MODEM circuit 29 for con- 
verting a digital signal to an analog signal and vice versa 



are disposed inside the case 21 . A D.C. voltage is sup- 
plied from the rectification circuit 28 to the MODEM cir- 
cuit 29. The MODEM circuit 29 and the attachment plugs 
22 are connected to one another through signal over- 

5 lapping means 30. 

[0028] To constitute a communication network, the at- 
tachment plug 22 is fitted into a plug socket inside home. 
The power attachment plug of the external information 
processing unit is fitted into the plug socket 23. The USB 

10 connector of the external information processing unit is 
connected to the USB connector 24 of the PLC MODEM 
20 through a dedicated cable (shown in the drawing) or 
the Ethernet connector of the information processing 
unit is connected to the Ethernet connector 25 of the 

is PLC MODEM 20 through a dedicated cable (shown in 
the drawing). An additional connector may be used to 
use other information processing unit. 
[0029] In the construction described above, since the 
rectification circuit 28 for supplying power and the MO- 

20 DEM circuit 29 are accommodated inside the same case 
21 , the PLC MODEM becomes compact in size. The ca- 
ble for supplying the D.C. voltage becomes unneces- 
sary. 

[0030] As explained above, the power line communi- 
25 cation MODEM according to the invention includes the 
MODEM main body portion and the power supply por- 
tion for converting the A.C. power source to the D.C. 
and supplying the D.C. power source to the MODEM 
main body portion through the cable. Since this power 
30 line communication MODEM further includes the attach- 
ment plugs for inputting the A.C. power source and the 
plug socket connected to the attachment plug in the 
power supply portion, the power source can be supplied 
from the plug socket to the information processing unit 
35 such as the personal computer used with the power line 
communication MODEM. Therefore, an extra plug sock- 
et is not necessary. 

[0031] The MODEM main body portion and the power 
supply portion are connected through the signal lines, 

40 the USB connector and/or the Ethernet connector each 
for inputting/outputting data are fitted to the MODEM 
main body portion and to the power supply portion, and 
the USB connector or/and the Ethernet connector fitted 
to the MODEM main body portion and the USB connec- 

45 tor or/and the Ethernet connectorfitted to the power sup- 
ply portion are connected to one another through the 
signal lines. Therefore, two information processing units 
can be used simultaneously. 
[0032] The modular jack is fitted to the power supply 

so portion and the terminals of the modular jack are con- 
nected to the attachment plugs through the signal over- 
lapping means. Therefore, the analog signal from the 
information processing unit can be overlapped with the 
power line. 

55 [0033] The power line communication MODEM ac- 
cording to the invention includes the rectification circuit 
for converting the A.C. power source to the D.C. power 
source, the MODEM circuit to which the D.C. voltage 
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from the rectification circuit is supplied, and the case for 
accommodating the rectification circuit and the MODEM 
circuit. The attachment plugs for inputting the A.C. pow- 
er source and the plug socket forfitting other attachment 
plug, connected to the attachment plug, are fitted to the 5 
case. Therefore, the cable for supplying the D.C. voltage 
to the MODEM circuit becomes unnecessary, and the 
MODEM becomes compact in scale. 
[0034] One or more USB connector or/and Ethernet 
connector each for inputting/outputting data, connected 10 
to the MODEM circuit, are fitted to the case. Therefore, 
connection with the information processing unit can be 
easily established. 

[0035] The modular jack is fitted to the case and the 
terminals of the modular jack are connected to the at- 1$ 
tachment plugs through the signal overlapping means. 
Therefore, the analog signals from the information 
processing unit can be overlapped with the power line. 



Claims 

1. A power line communication MODEM including: 

a MODEM main body portion; 25 
a power supply portion for converting an A.C. 
power source to a D.C. power source and sup- 
plying the D.C. power source to said MODEM 
main body portion through a cable; and 
an attachment plug for inputting said A.C. pow- 30 
er source and a plug socket connected to said 
attachment plug, each being provided to said 
power supply portion; 

wherein said MODEM main body portion and 35 
said power supply portion are connected through 
signal lines, a USB connector or/and an Ethernet 
connector each for inputting/outputting data are fit- 
ted to said MODEM main body portion and to said 
power supply portion, respectively, and said USB 40 
connector or/and said Ethernet connector fitted to 
said MODEM main body portion are connected to 
said USB connector or/and said Ethernet connector 
f itted to said power source portion through said sig- 
nal lines. 45 

2. A power line communication MODEM according to 
claim 1 , wherein a modular jack is fitted to said pow- 
er supply portion and terminals of said modular jack 
are connected to said attachment plug by signal 50 
overlapping means. 

3. A power line communication MODEM comprising: 

a rectification circuit for converting an A.C. 55 
power source to a D.C. power source; 
a MODEM circuit for receiving the supply of a 
D.C. voltage from said rectification circuit; and 



a case for accommodating said rectification cir- 
cuit and said MODEM circuit; 

wherein an attachment plug for inputting said 
A.C. power source and a plug socket connected to 
said attachment plug, for inserting another attach- 
ment plug, are fitted to said case. 

4. A power line communication MODEM according to 
claim 3, wherein one or more each USB connector 
or/and Ethernet connector for inputting/outputting 
data, connected to said MODEM circuit, are fitted 
to said case. 

5. A power line communication MODEM according to 
claim 3, wherein a modular jack is fitted to said case 
and terminals of said modular jack are connected 
to said attachment plug by signal overlapping 
means. 
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FIG. 3 




FIG. 4 
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